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ABSTRACT : PROBLEM TO BE SOLVED: To separate an output RGB signal from a digital camera and 
a scanner under the resolution condition of the scanner. 

SOLUTION: An output RGB signal 12 from a digital camera is converted into a 
colorimetric signal 18 by a matrix 20 and the colorimetric signal 18 is converted into a 
color element density signal (cmy) 28 on a reversal original by a color element density 
conversion section 30. Furthermore, the output RGB signal of a scanner is converted into 
colorimetric signal 22 by a table 24 and the colorimetric signal 22 is converted into a color 
element density signal (cmy) 34 by a color element density conversion section 36. The 
color element density signal 28 or 34 is separated by using a standard condition 
reproduction table 44 for scanner and converted into a cmyk signal 48 that is a net 
percentage signal. 
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^■tm, 3 x i omx-foz, { < 4 ) . 

L* a* b* (C^l^TOfilllJ'Jff&fjt 

taycsws t . (id iCT«-rc 

[00 6 7] 

A = CPVt 



( VPVt 
L* a 



) 



-■(11) 
b* (cov^T^^MEWif^ 

5%« (mmm9 5%) %mm&kv£nti&&tzft 

M L T ±3 < k k 1 <c , (9 @« ($g& ASrEJld^Lfc^h 
'j;x2 Oi: l/T*S*W-£ (Xfv7S9) . 1 
%M ((tmS9 9%) mtLTtJ:^. 
[00 6 8] X-r -yTSSOl&rm, (12)S- 
(16) 5^tc^f J; a tc, 0!)SWfas R <3^:}ft)£ 
flL* i (LOitClS-^- r " j fcftWT^S. ) kM& 
fflOT^L* i (LO±t:IB^-r- j £ftift\rv&. ) 

OH02SSI : ( 1 2 ) 5£#!&} tMWftS E {SO 
fefflL* i km%.m.L* i ^<73 2^SF : ( 1 3 ) 3t# 

<?D^B^M»V R , V g { (14)S. (15) 5t#BS} 
$4»tC. IFiFj {(16) 3t#R3} 
$r*S, (16) 5CtC*i^T, acosltc r " j 

Zftift: i><7)i±. ( 4 ) 5SW)*rifl<o-? mi? xof^ifcco 



( 



[V] 



[V] 

[P] 



[P] 

[U] 



[U] t 

) - 1 



) 



••■(10) 

n<T)ttft*M£MM LX v . 
[0069] 
[»4] 



Se 



i-i 

= t (L*i-L*l } 



(L*i-L*i ) (12) 



•(13) 



Vr= — (14) 

10 ' 



24-9-1 



•(15) 



-.2 

aj 



S JJ Ve/(24-1) 



•(16) 



[0070] CCDflF jfiF j 5 %tS»F 
LTjJc«>fcfc=F* n . p _, (0. 05) =F' 
24-s-i (0. 05)=F' U (0. 05) =4. 600 
1 1 i •):*;* l*3^fc:Ji. 5%W«**T-m»3& t WSET' 

* o , fmiz^^m&mfmtnmLx-? v o n2 

0 (mi#JH) l3*S^LTfc<„ 
[0 07 1 ] COidCLT, 7 i: J?>l<ti*7lZ£r ) ft 
^n^RGBff-^12 (H1#BS) ^XYZiifefflfi-^- 
18(cS:^-r^L* a* b" 2r3<46^^ii6cOVMJ^X 
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2 0 £ftU£-rS -1 b & . h 'J ^.X 2 0 (Cf£ 

(17) jSKijr*-. 

L* =Ia,j v d ( j : 5%W 
a* = Za 2d v.j ( j : 5%W 
b' =Za 3 jVj ( j : 5%^f 

-«(17) 3$£*5t,v^. ( j : 5%^m^mX) (DM 

*ffiffl-TS4:V^S*T&*. -e^*T±j*W (5 ) 
fcSSr*. =Sr*5. a ld . a 2d . a 3j (±. MEWSffiRv f. 

[0 0 7 3] Z.<V?bV7X20£mm-ti>ZbliZJ: 

m Lfc i *<Z>T* * U ^fitf^fc < Tiff A . MWTtitf. 

<to, «fc < atfesaasrff ^ - 1 

ScA^rfflUT (17) 3t(^JS-n.-7h>J^X$r^fig l L 

X' =xx 2 /Xj 
Y' =YY 2 /Yi 

Z' =zz 2 /z, 

JfcrtfU ( 1 8) St- ( 2 0 ) ittCfclrvr. XYZIi# 

^w&XMTiz&i'r&m&M. x- y- z- iz&«mm 
*arFtfcftsiHfe«. x, Yj Zj {i#^af^j®co 
ims, x 2 y 2 z 2 i±s««3g*ffl«oafijST&.&. 
[0078] jar, aiifeffift^- 1 sti. ^jstjEfcTft 

[0 0 7 9] ^^-ir^A^aiJEP^aj^SiTJtRG 
Bfl-f- 1 4«{BUfe^x-7";l. 2 0 XYZff^-C' 

*48lfe«e^2 2tc£3»3ft.4. 

[0 0 8 0] -l^PJe^Mf— y^2 4«. c 
my *>fe/*.yf-tf)#ift8£ 1 3S»fflfliEL<So«:. 
-^•ft 13X13X13 = 21 9 7»^^S^7-a"7 
# 7— U *f/HSil» 4 . *LX. 

ZcDfiy — VJ <— 9vHHfi!£ fiif frg-# 7-a' 7 

^ £ X dr -^OA^fflSTifcWR 4 h b L (c . iSJfefK-S! 
*SS4„ -fLT, ^*t?BWR-ofcRGBfi.i:||fi 
U-Tfl -5 tz X Y Z fl b nfttEMffi £ *#>T f — 

[0081]fU. -ci-<OXt)%i<VliiJiimx$> 
SRG B ft-5§- 1 4 2 4 d J: 0 jBJfeffi 

fi-^T-S>4R.GBfi#l 2$riPJfe^M^ h 'J ? X 2 OC 

j: *> m&mm^ 1 s t«r h z. t t,z x o . &tift B Jt-r 

*il!lfeW-te '^7 y Tg& 2 6 ^itjl^Mffl LT . ^hfy 



[0 07 2] 



e&ssr) -<i7) 

[0074] vltfOi 0 {Z\^X'i%hiXtzC I E — L* a* 
b* fi^CDffi*\ ±j^<0 ( 1 ) mz£ OXYZfeffiH 
^ffi^SQft Vh';^X20 <7>ttij}iE-%X'$> h Mfe 
*ft# 1 8 StL4 (ilf.B3) . 

[0075] iJcfc:, iiBMI^ 1 8ii. #5!fcJ6&-C3lfi 

^M^x^'^^^^oii^Bttfctt^mf^j® (C 1 
E-D50tR-) t Lfzi^Zli^. zcoftn^am 

iz^mxfo&, 

[0076] fflfeflX Y Z Sr3iaS0ae» 2 5 iz£&%M 

^s.mmkcow\tz^m^MXY z x- y- 
z- t-th. ) csse-r**^-. ^ ( 1 

8) it. (19)5t. (20) 3£tzM-3\,*XfTOZ.b& 
[0077] 

- (18) 

- (1 9) 

- (2 0) 

*>. illfeffift^-18, 22^. —fi. ilfeWENDt^ 

[0082] mz, iifeW-b hTv TU 2 6 Co^t 

[0083] ^^4, . pgisl^Ji. HDSW$:J1H#*L 
^^^^(c-iSS^-C-lT^iiT^D. JMit. TfrM 

^MiE^mm<mm.^M{,mmt^m^b txrn^ 
ixx^z. zzx\ t-r. m&mm*ii&&t:iim&m. 

ft-? 2 2 immfmcom^Th %> c m y OE N D ( «f 
M^ffiftg) ft#5 2C3SJWN& (^f77S 11). 
i<7)3^WSHi. 03(;5rfJ:5t:, XYZife^*^ 
RGB*fe^iO|g^^a (Xf77Slla) fc 
RGB m&RfrC cmy &&^<n2tWB®®MBM < ^ 
-fv^S lib) c7)2SI!§i7)?aa(3^roT^4 0 ^iS. 

atefiis# i s * stjiaifefim^- 2 2 e 

N Dfl^-^iifefi'JE N D fl-t 5 2 bW&. 

[0084] mta. v's-vtuMmrtsa&mm* 2 2 

*«JfeWE N Dff-t 5 2 C38*r 114 
I EcofeSEIi. Ors^-trjuy^ )Uj^co^MmmM7 1 
(yN y^-y^T'^^li) Sri8*. *<DfeS3iffliS7 1 
Sra*-r4^tt!7 3c03ocOJSflJ^RGB (fjlftlR 
xyz s Gxyz, Bxyzttl., ) CO^.COfeJgH 



:wr_ 1 1 1 1 a nrsi"i_d_i 



(9) 
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±(omm. ^r^^GBSJSB* 5 (21) < 2 3 ) ^ 

Rxyz = Rxyz ( x R , y R , 
Gxyz=Gxyz ( x G , y G , 
Bxyz^Bxyz ( x B , Ye > 

&rz. fefsiah. x y zfgfejs<7)S^$i]?& ( afe^ia > 

Wx y z <7:>JifctftS: (24) j£(C^t\ 

Wxyz=Wxyz (x w , y w 
C<7)*^\ &tf> (25) iWcJ: "JXYZgfi^fflfefi 

e# 2 2 ( £rffi^)*r(R!]^ 1- u 9 * > « . s»v b y ^ 

feff ^ RGB ( ?E34?r? h 'J ? X ) tS!tft-f & CI t a*T* 

(Xf-y7S 1 1 a) , 
[00 87] 
[»5] 



'•(25) 











\ 






R 




Rx 


Ry 


Rz 




X 


G 




Gx 


Gy 


Gz 




Y 






Bx 


By 


Bz 




Z 










/ 





i-&%ffl.t. IllRxyz, Gxyz, BxyzJH 

[0085] 

z R ) - (21 ) 

z 6 ) - (22) 

z B ) - (23) 

[0086] 

, z H ) - (24) 

[0 088] ^MAijte. TsST'jRa^ixS. 
[0089] Aij= (-1 ) i+ j D i3 

[0090] illfeWE NDff-f-5 2i0cmy«i. 
HWtt (Sfi*M> W X1!Z C0J^H$r (25) iSfcftALT 
^tlifbtz Ft . G, BiOiRw. Gw, Bwdtt* (2 
5 ) ^XSibfzR, BCOffiO^Jt^S: (26)^- 

(28) 5S(c^f J: o C«.**fl8c35SW-S£ fcteJ: 

[0 09 1] 



Rx=Aii/Ai, Ry=Ai2/Ai. RZ-A13/A1 



GX~A21/A2. GY=A22/A2. G2=A33/A2 
Bx=A31/A3, BY=A32/A3 p BZ=A33/A3 



Ai=Ai1 Xw+Al2 yw+Ai3 Zw 





XR 


ya 


ZR 




XG 


yo 


ZG 




XB 


y B 


ZB 



c=- l o g ( R/Rw) 
rn = — 1 o g (G/Gw) 
y = - 1 o g ( B/Bw) 
77f-? fBKSt 5 Alt. *7b7 / rfflS * SB* BBC 

P&Mti, t^'^^-t'— ) 5 2£::ir^^£-3~&^^T(4 : Sr 
<, Ufa*, ?r^w— ^3^^CPUSriifCiSi*lS^$ 

'no. 

[00 9 2] SC, h-te-yhT -y 7*38 5 8 tC*5V* 



- ( 26 ) 
■•• (27) 
••• (28) 

T'^-S-jBil^ENDfi-tS 6tti:^^?|-- S-fe-y h 
T/Tmm&ftd (XT7/S12) . ^CO^-— h-fe-y 
hT-y^KSITtA. OTitf . 1*8^2 -105676f 
■&mizi>&%}<7)£ m&ME 6*COCvC 

[0093]^LT.H14', END - E N D35:l&j||56 
4<7)i!)f^Sr^-r^'ffill (@ll*fcfiiivcn4ia) (c^-f 
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-tote. H5iBSffitxh^'^Aco, mm* o. i%js 

(H L»K ) D l^MJ6B-t^;llfeWENDfi#5 
6 0ffl$rDH{c|51tL. 9a%&T~9 (SDiiJg) D 
2 (2*tl&f & fllj &0<J E N D fl-Sf 5 6 Offl £ D S iZWiltt 
6Uf-yrsi2). #a»9S<<RSW$rtfreiWJ-$- 
6 1 , W£Hf . D 1 (Om&ifD 1 = 1. 0 . D 2<T>m& 
^"D2 = 2. Oriofc^, D 1 <?5«flEfc:*f^4 D 

HrDH=o. i (cfgjg u D2 ^mmznmth d s 

£DS = 3. OCISSts. Sris. HISLhfcL 0. 1% 
j&t- * ( H ListS) D 1 *iffl%c7) 0 %(C*tJ&*\6 i4%g 
(c^81$ix. 9 8%*f-f (SDiiJS) D2#W%*> 

i o o %{c*fjc-ri>iiK(c^§f LJ |, . 

[00 94] £0±5fcLT^S*lfclttR7 4<?!)5&&» 
END • END^gP6 4tJ:0*Xdf^yx-^ 

(^x^y^Jfcottl&fc&ofc-f— ?) c7)^T^iB!l 
fetfjE N D ft-t 5 2 £ jPJJfeWE N Dfl^f- 6 6 & 
ZbtfX'Zl (Af77S13). -f&;b*>, BUffi* 

(Dl, D H ) is itA'i^-V K— ;fM y h 7 6 ( D 2 , D 
S) *iiSift«(505t4:'r& < ri:t-c#&. HLii 
JKD1 i:SDilJgD2 ( ifct±-fc -y b T y 7"*W > V 7 
5,76) S-±M<7)i; o fc^ Ajgftfc— je«9&frtc£r* 

R = Rw 1 0" c 

G = Gw 1 0-» 

B = Bw 1 0-y 

[00 98] 
[»6] 

X 





Ry 


R 2 N 


1 


R 


Qx 


Gy 


Gz 




G 


Bx 


By 


Bz 

> 







(32) 



[0099] 3nB» ±}*<7>-t-y hr^rMJ. 'JA'- 
■^;HS»«oaifelSS^- 225: WfcRnjf Lfc#. RtttCx 

[0100] -$-=Sr*>^ — «Wt=. EpiJ®»ff(cfcu 

h. znvj<-v>mm±izmis-ytfm%:Zti. ^co 

LTEPS"J{i:f±±;f ^ix^. 0 i^tfi, K9JR5®i& 

[0101] ZCOZolZ, jgfeW-fe-y hr-y 71»2 6 T 
« » MfeW XYZ 5: RGB 3 JSfeO^fe^^^^ 
U S^jflJig! (ftjlg) Rw, Gw, Bwlzttl-ZTRtbtz 
R. G, BOJt*£*fffl03a-f«dfc£J:9, END1 
5r5f<*^. -^ffl^t^-h-fevhTvTtS. END 

• E N D^-5|$ ii/i E N D fISraWflSSSSSJaa-f 4 d 
^£9, ^S$ix/cRGBffl^46. jtMgr?MJ?x 



v g t&ewz&si-r & ; t £4"- h -tr y h T -y 7 1 ^0 
**. H LitJgD 1 t S D iH^D 2 <7)fl$r ■?=. * 7VPT"& 

7°f£, DHhDS 2-T)\sX'mJE-?& Z\ti>^m. 

X'foh* -?~*.TMZ£ <0mj£t ^Witt j-7 Jl~t 

[0095]?^ vc\ SJfeWE N D3SSE«v b 0 7X5 
OiZXO. END ■ END3a8»0«feWENDfi^6 
6«cmy<i*rXYZ «T* £30lfeffifl^ 2 2 t,Z&£M 

■?& (Af?rs 14). 

[0096] .IOS££«JIl3. »feWE N Dft#6 6 
CO c m y £ R G B ^fe^ <7> R G B flf^M^ h MS 
(Xf'//S14a) <I<7)RGBfflSrXYZ*fe^ 

<OXYZ«£fc*S!tefflf3^2 2fc:3S!|-f£Jl!!ai 
■yTS14b) «&WEND(i#6 6f0c 

mymzRGBm&McoRGBmizmPi-t&vmte.. m 

tier) (26) (28) ikZRGBt.ziWXffiX^ti®. 
CO (29) ^ (3 1 ) *(C«tDff*>*i. RGBMX 

Yzm&KnxYzmizsmt&timi. mm<o (2 

5) ^Sr-v'MJ^AXYZtCOV^TftlViTt^O (32) 
^zX.*)'ti1otih<, 
[0097] 

- (29) 

- (30) 
•••(3 1) 

tJ:03SS$*utS!IfifiXYZS-3t«>4J:3fc:LT^ 

h -fe -y h 7 -y ^MS^ff -5 i t ifiX'%- hb\^o Mtm 
f£Zix&« =5ri>, ^ v V7 -v79km±. 7- A 7;H:-y 
h r -y r^aa LTfif 3 C t *«t# C > iiUo i Tt 

[0102] oziz* fe*aiK3aft»3 o t-pv^tas . 

[0103] «r<7>fe3RiftJ80afta53 Of li. ir s J 9 Asia 
* ylzX K>nB*titz!£i/->coM&mm ( XYZ ) 
1 8 S- »jy x— ^HSW±^)fe«»afi^ ( c rn y ) 2 8 

JO 1 04] i<7)S3ft»g(i. ia5(C^^rffit(l6t 

[0105] -TS:*)*,. l3-5tc*-«Fi£(i, M^->-cO 
iPJfelifl-^- (XYZ) 18*, Stt|,^7?7 77f 
— 7'VKcJ; ysOfeSiigfi^- ( c rn y ) Sit 

^ii (Af77S2 1 : jsig»«^saa> , ZCOW,^ 

->CO&mmmt*T ( c my ) SI ^iitl,7h »J ^ 

^:iO'JA-t;K#c. Rvttv^. ) WM±co 

^WM(cmy) 2 8JC3E«i-r&^rffiT*4 (X 
T77S2 2 :fiS2aP»(7)«ia) . ^7c. i6CStJ 

mi. Js^-ycosijeffifi-t (xyz) is Sr. t^ii-r 



(11) 
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\/. > * 2 izzzm l ( x-r •■/ y°s 3 1 -.mi fWi<r>^ 
n> . z^)\i>^-^ivwMi.^MMM.{m- (xyz ) s 

2 -r f*ii"i-&/l y 7 T y 7't— «fc 0 'J -tfvWgf 
f3 I ££i£fSfi ™ ( c in y ) 2 S(c£-}&-f & ( *x -y 
■rs ^ 2 : Mi2fe l l^fla) ;frarC'*>&. 

[o i Oh] i-r. iscstM^Baco^t, H 
-.") 7 17— i-*,— v*Lmwxxmw-fh* m5<p. x 

-r ••/ TS2 1 ^JPICfSSMfeiiXY Z Sr-feStiSS c m 
y ^tZ> tz#> (cti N fc£ia SflSfciWfcrSKi Lfz# 
-/--M -K (Xltti. ±.m<r>-79K7^y—^x. y# 
-7 ik>>2 -4 e^&MfeffiXYZ^ilM+KJ: 9;£#>S 

< 7. -/- ••• -r S 2 1 a : 0 7 #B3 ) „ 

to l (>7 3 #abfcate«XYZA»&fe*«S0M[ 

< n.> rttifcl (Xf77S2 1b) . iifejBXYZ^ 

C fe$£(£tf c m y c7)/U- v ? T •y7 , r-7*;W^^ 
X=kJvisP(A)T(A) 
Y=kJvisP (A)T(A) 
Z = k j v i s P ( A ) T ( A ) 
T ( A ) = 1 0" h 

Ii - : ■ I • <:■ ( A ) + niD m < A ) + y D y ( A ) + b 

.i s ♦• '. a > : 

k-l(M) \ v i s P (A) y (A) dA ( Ati^O 
i*Ji ) 

j v i s : ^WiiJtiiiS ( 3 8 0 n m— 7 8 0 n m ) X'<7> 

FM A ) : BnK^Stt^iMe^ttT-^ 
T ( A ) : iSjfiftHs^fe3R<0i»lSffifl^'r-^ 
! ( 3 ( . > 3t<if7>^;H- • ^-/WOffilJjMfci-$-.&i: 
<K>e : 

x ( A ) . y ( A ) . z ( A ) : m&MWL 

Dc <A> . Din (A) . Dy (A) : cmyM^ 

b a s ^ ( A ) : 7 4 /U2>^— Xtf^Hfcigtg-r— 
iilo < 3 3 ) - (36) 5fc*> c my 
rt&JJJiUHi. 3*ra*t*-*^fdf J: MS 
^■S.^ h/z-r-J^HV.. -c^T\ m-A-hy (- 
> • 7W> ) j£ (faj/ltf. ±ES« r -fe^X 
j p p 2 5 4 2 6 0 miK«ffc*3*ajJKJi 1 9 9 

3 -T- 1 2 R 2 0 U 8 1 K 1 ®|»?t )<r>£o %m&ss®. 

X=fx(c, m, y) 
Y = f y ( c , rn , y ) 
Z=fz (c, in, y) 
^il.', < 3 7 ) ( 3 9 ) sWcfcV *T . ^KBfflsr c 
0 . in 0 . y 0 > L . *<7>k # <7)=Jl JjStffiS: X 0 . Y 
0. /Ob-r*.. c0, rnO. yOWM^fcA 
c , Am. A y *t1mz.fzt £ , HiMffi^'A X , AY, 

X0 + AX=f x (cO+Ac, m 
= f x (cO, mO. y 
+ Am ■ d f x/<5tti 



■T & « . - <T»V v 7 T y 7°-r- 77P £ feSSigJg^lK 3 0 
iZtetf&m 1 imV^JIT-fo&Xf-'yTS 2 1 cO/kv ? 
T -y r-r- 7 1 LT 3 0 fcKSgSBIg L 

"Cfc< , & , ^f7 7"S2 1 i^i^fflT-ti . Z.<T»V y ? 
T v 7°r- T'/U* ffl ^ § 1 1 i> HZ. ±IS 2 4 fe7)«Jfett 
XYZWWfeCOUtli. ^-W 2 4-feCOiilfeflXYZ 
Srffl^-CffllSIffitC <fc 0 feSiS^ffl c rn y S: flLffi-TI. C t 

[0108] Xf vTS 2 1 bO»:ai?JLfl. 
fell ( =*J«fi ) X Y Z 3&»£fe*«K c m y S:^«>&«1 

[0109] iiefiX Y Z t &mWk& cmyt <35|BTC 

^ ( 3 3 ) ic- ( 3 6 ) ^**jattir-rs . 

[0 110] 

x ( A ) d A •••(33) 
y ( A) d A ••■ (34 ) 

z ( A ) d A - (35) 

- (36 ) 

hy-77yyS(N - Rifei: . ) ffi 

[0111] HRW**®*y = f < x ) * f ( x ) = 
0 affile ig nx = xO T'x- -5 LT 1 i!K<7)JMcr>^ Sr 
IX-St, x<7>a/J^tAxtcWL"C» f (xO + Ax) 
= f ( x 0 ) + f ' (xO)-A xtftitfL-ft. tltf 
U f' (xO) f (x) <Z>«$H$Rf ' (x)t 
x = x0^ftAL!ttW*l., L^oT, f (x) 
= 0<?0i DIEL^fix l(i. f (xO + Ax) =0£L 

xl = xO + Ax = xO-f (xO)/f (x 
0) iiili. USt^-TJz^t. RHKy 

= f ( x ) ±<7X£ ( x 0 . y 0 ) "CSSS18 3 . 
WfiSI8 3 t xttfc £7)3c*x 1 3 1 (cffli-T 

[0112] ^ix* ( 3 3 ) sC— ( 3 6 ) sSCBflH-S 
fcttfeUi. (36)S* (33)it-(35) siCtftA 
L/tf*. £> SBBR f x . fy, f z SrMi^tf . ( 3 
3 ) 5$~ ( 3 5 > (37)S-(39) 5t^i 0 

[0 113] 

- (37) 

- (38) 
■■• (39) 

AZtittmtLtiti-Mi. Kcr> (4 0) iZtfVkhiX 

[0114] 

O+Ara, yO+Ay ) 
0) + Ac • d i -K/dc 
+ Ay • d f x/5 y 
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=XO+Ac ■ dX/d 
tltll . m*.t£. d f x/3 c Ji, f x^cCBt 

[0115],lc?)(40) ( 4 1 ) 5t 

AX = Ac • dX/d c + Am • d 
A Y = A c - dY/d c +Am • 5 
AZ = Ac • <?Z/<? c +Am • d 
( 4 1 ) it- ( 4 3 ) it* (44) attest*-* 5 £fr?"J 

[0117] (Q)=(J) (P) 

(44 ) fc«fU (Q) (i. gf^lffg^JltcA 
X, AY, AZtftl. lfr3*lj0>*?MJ7.X, (J)ti 
»«4MS3R*J 3 ff 3 #1 *» £ t^+3t'7^7 b'J 

(P) MMrfl UmfrtzMlZAc . Am, A y "C#> 
§lff3 ?l]50-e 'J ? XT' J> I. „ 

[0118] (44) ^OMffli;:, -^n f T>v h <) 7 
X (J) <75J8v h 'J ? X ( J ) -i ^^ftillf. (45) 

[0 119] 

(P) = (J)-MQ) .» (4 5) 

LfctfoT,. lOWficO. mO. yOs ( 4 6 ) ^cT) J; 

oWftmc 1 . ml, y l i-zBsE-ftlll , «fc OiEt 

[0120] c 1 = c 0 -t-A c 
m 1 = m 0 + A m 

y l = yO + Ay ... (46) 

yji^Ocfc d iz ixn^n&^zi fry-? h>j?x ( j ) 
x-$> & m&m x y z t« -r & fe*«sat-§- c m y ^ ^ 

imi#(xyz.) i siSv—ycM^&esKiis 

fc^ (crny) SI lZ$ZM? &tz#)(?)j£$mi"r-7'>l-$: 

$gB3 0fc:mKH?<7>*!UiJBfc tTGU^LTiK (x-f 
•/7S2 1) . 

& -/ r s 2 2 c7)gg 2 SK^aafflw v h u ? *<7)fm 

[0122] * -$\ Xf77S21b T-ffffi 



fgc m y(CO\,v£\ c> rn. y. c 2 „ m 2 , y' 
m. my, y c cr> 9^S£2 4 fe^f 1 '-^ £ gffJfS (X 
f 77S22a) . 

[0 1 2 3]^»T. ^<?>9£:l!5[2 4fi<7>T-^*:±j£ 
S22b) t 

[0124] — 'Jvs— 9-^7 >f ^tCffi3KS*lfcv 



c+Am - SX/am+Ay ■ dX/dy 

- (4 0 ) 

##£>il.|>„ (SI^^ AY, AZi, (4 2) it, (4 

3) 3tt=*r$\fc 3Kff6iT.4. 

[0116] 
X/5m + Ay • 5X/5y - (41) 
Y/3m + Ay3Y/3y ■■■(4 2) 
Z/5m + Ay-3Z/5y •••(43) 

ftfcri: 9;d<#>l> Uf»rS22c) . 
[0 12 5]}^;, ±j$L^N • RmiZi. *) yA— tfvp 
7 4)VJ±_tV>&mWm.cmy (RVcmyt fcfOW 
) £3<#>.g> (Xf77S22d) . 

[0126] 'J^^-^;P7-f;UA±i0feSii^R 
VcmyO^ (RVc. RVm, RVy ) 
a, ^f77S2 2b ~a£ibtz3itftftx a T ( j@RJB 
£*tr )_*SMJSSRfc LT, aiU^Watci: 0 3 x 
1 OCOfflHjiJffllit^h 'J^xiSfti Uf77S2 2 
e) . 

[ 0 1 2 7 ] £is, MHili^tffMa^fir 3BSti, _hi4L 
fcidic. SWSgRSffc5:o-0*4 2 4fefcl : HC*f 

7S22f ) „ 

[0 1 28] #B«tRVc. RVm. RVy 

t=ov sftfcov , mats s 

^SeSrtTV^ (Xf77S22g) , 5%WB&W&8m 

^lfttTfe< (Xf77S22h)„ i«0«^t: 

[0 129] COiofcLT, jK^-^cOjUfiffl^ 
( X Y Z ) 18S>JA-W7-( VP A±tfDfe5!iatK<i-§- 
c m y tCSfft t- 4 feS^J^^gB 3 0 tfffli Ztl&« 

nzTi^-fm i2 £ j 0mtxmzffl i n vtzsmhWr 

[0131] ??^5-fi7^-70^)2 
S 3 1 a : H9#B3) „ 

[0132] ^ftfcSlfeffiXYZtCOl^T, X, 

Y\ Z. X 2 . Y* . Z 2 . XY. YZ. ZX^)93Sft 
2 4fe^T-^Sr«aj^-S (^f77S3 1b) . 
[0 13 3]&\,ve. Ctf59SaS2 4fe«0T-^*±jR 

S3 1 c ) . 

[0134] — -fj^ 'J/\'— W?4 >i>Mzm,%*td-z-? 

7<X#7- f-i v^r-2 4fetn>Ht*)iBfiiXYZ 
SrjBJfiS-ti O^AS (Xf77S3 1d) . fcts, u 
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SDflKfcSftfc 'J ' <— 9-^7 4 >k£»5:K» 1-X%hixi> 'J 

[01 35] 'J A— V;Hg«Lh<i0afeffi[XYZ<?5 

«-^*:@ff53SR (R-VX. RVY. RVZ) tL, Xf 

•/7-S 3 1 c-C5Rttfe±Jfi^3r <5E8PS£-£tf )_£ 
SftBU&^i: LT . ffi0!lS^*f?ra(= i 0 3X1 OcofS0 
«H^R-?b 0 7 (Xf-y7'S3 1e) . * 
t$. ffilHHS^WJMISrtTOlSK. .BBL^iotc. gffl 
&-'>"0>& 2 4 -feC 1 : 1 £#i5L:fcfi*Wt 
-7 h 0 9 fM?$-£T tJ:^Uf7rS31f) . 

[01361SIC, #@MRVX, RVY. RVZ 

i> (Xf-yrS3 is). 5 %*S«:lftB^S»SrE«# 

mm-? 1- u ? * t lx . ea&t&sgftff 3 o ctatt tr 

*3< (XT77S3 lh, Xf7TS3 1 ) . <lC0*§-£ 

[0137] Xf y/S 3 2<a*2BHB<0Mffll 

^t— 7VWi. H7Sr#B3LTfjiBHLitXx /rs 2 1 

[0138] .1*0 J: 3 <c LT . M>— > ^'Jfefflfl^- 
( X Y Z ) ISr'J > <— -^A'Sffi±0-&*iiSft^- c rn 
y \Z$&kf h II 6 < &f$IIK3&tiff 3 0 A s 

[0139] WC. c in y k23ft»3 2 iffifct&m.i' 
7''14 2«ffKSHU:ov^ < 131 0 

[0140] 2fi. iffJfeffi 

ft-^- ( XYZ ) 1 Sfrffl^tfi^Sftfc**!?^— * 

T£>& cmy kfI-5?- (cmykf-^) 4 6tC^-^2> 

[ 0 1 4 1 ] Srfc. >l^)J)R> -y^S«7 i -7';U'4 2 

4 5 s 4^wfflmi2tm*ixtzfti&9mt m tamx-A 
[0142] Hfttwias3 5 t*t l 

f . «H0WfciaB3A»&$: cmy k«%7~'- ? Sr 

Jf^&Ck^O.. crnyk cr>m&& <fc ttfB-SM&A'K 
BWfc^Effrf 5— ^-y^Sr*-f 4 c myk#5-f 

[0143] i«0*&. Mi.tf . c rn y k CDftfflW^IBl 

Pratfi. crny ktf0#fetOli-Cffl%-C0. 2 0. 
10 0%f. 2 0 % * $'^-C-tijD $ ittz 6 gU8^)ISIR8 1 
tfltf, ijv-t^-j^mmt. 4 6 = 1 296C4 



[0144] &vvc\ a«ffi*a53 5c«t ofMSft*: 

c in y k # h W*y f-SrSSfeH-fcffiV vCiffl 

•feL (^r-y7S42) . Z<r>W&f—9lFhWi&B. 
( f WM > XYZ*: , huIE c m y k m% 7- 9t^h 
ifSlfefflX Y Z : r-?'\cr>*£m : r—7'>l' ( NMi&T— 7"/V 

[0145]^fc. ;coJiH^» : r-7*/Wi. SBSffitO-r 
— 7*/WkL,ttttffli-S^-C', liriEfflHiIW^riaiSHi. ?f 

t ffrieiE5Sttfc OTKUffiB-*-* ayCi-; ^^B#P^ 

[0146] tzbx\ mim^-y^M^^rr-y^ 

XYZf-^s Htlf-^XYZ. 4^li#tXYZ 
htV%d„ ) 1 8*^5 iilCWJEtS cmy kfl-^- ( c 

ykfctV^. ) 4 6Sr*J6SCfca. 33R3&*3S3R*» 
i!>4^Rfcltt!nrt-4fc«>, l^lfelXYZf-^1 
8l:MUcmy k«%r— ^4 6^«iJ<7)S?^' : ?¥tt-t- 

^_ ^ C7) e> . fer— ^ktov B{&liJ7J ffi 3 5 
Oolift^IKmax (k=Kmax> tlU^-rS (X 
f ./7S4 4) „ ft7C<BKm a x cmy 
k ffl%-T— ?<?)\i COiMtf 1 0 0 %X'h h o 
[0147] ^LT. 3Sa8tT*Stta:<OXYZ^HitS: 
33aSrC***W*Ei"*cmy (kiiH5t) Offlt^-r 
S (Xf 77S4 5 ) . 

[0148] ZCOWrS. ffig<?5X Y Z«0fiT*S @«« 
X0, Y0. ZOCStScrayk (d^T'ti. k«ik 

ftTcmyW^) coifi-eft cO. mO. yO, 
kO=Kmax^S»6«6lCtt. kO=Kmaxt* 

[0 14 9] vZ«Ot&tf0ig«3lC(i. ffi»«4:**3tT4 
m<V-?h 'J ?7^A, MfeffiX Y Z <7) 1 3 1- 'J 

il2:-i-a6^^ K )Ocrnyi01ff4?'i|60Vh U ^X$:Di: 
^-ttif . (47) S^Wi d b WC* h . 

[0 150] 

T= AD -(47) 
^(47) 5t(±. ^ (48) &<rffl/$&&VX^ 

[0151] 
[»73 
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tO 15 2] (4 7) St. (48) jftCtJWC. VhU 

[0 1 5 3] ico (4 8) oSCiJftSflsftAfcL k = K 
■7-*- ? -t h £ ft £ i; T\ _ta LJtSEWS^fft 

tOl 5 1 ] k = Km a x<7) ^ixfcB 

+*ArfTli ±jfrON • RStiO, HfXO, Y 
0. ZOMtfliy^&cmy ( kliKm a x t LTt&SS 

[01 55] ifct:. 3RA6^fLitcmyc7)ft^iglttii^ 

5 ^^j^niJiaaiiM^tt (•&) t****^ d^wir^T 

* ) .• i„ v ^ipf«n;sg^ft / j N j8gg SCm in Mm i 

n. Ymi n. Sl^MS.^ Cm a x. Mm ax. Yma 
x ^ - T^:V>»>ii^:f-'— ^ c ray^ (49) ftcoffl 
f£ r i» E -J" & >' ^Srffit-T & 0 
[01 5 < > ] C'mi nSc^Cmax 
Mm i it =111==; Mm a x 

Yin i n y :: Yrriax •■•(49) 
in y (49) 5«S:8|Jg. LTU*«£ 

(C(i. Mftfrr-^XYZCOgftfi (XO, YO, Z 
0 ) — .^cmy kSr#<?c = c s o 1 . m 

= rn s <> I . y = ysol, k = k s o 1 ( ~ CDi§£\ 

k s <> I - Km a x ) t LTaSQftr— r^ffrit L. 
->^lfflf- -fiV4 2 b Lxmj£i-& 

T ( <: s <> I . in s o ] , ysol, ksol) tfD-f— 
y-tv l-$:cmy kso 1 

[01 5 7 ] 7-y- >•/ 7°S 4 5 cDjgfST'Stf)*: cmyf- 

(19) jCSrSSSLSrv 'ffiT^ 
k = Kina x (^IsSJ nl LXh%> -fe-r— ?k^k = k-A 
k. wOt^k-Kmax-AktU:^ (Af77S 
4 8) . di-r- * k ^P/r^cDS'MI k = Krni niDi 
'l^ <o.-i' J o.-v>iEHT- (Xf'/7S4 9) . X-r v 7°S 
4 5W?oil«:^»)jg-f. fcii. «*SHfc»Ak(i. SSI 

PraTA M . Wlilf , kfr'0%-10 0 %<7)iEB 

*)-r-.* t L T J5^§*i.S*3£-fc:ti. l $VWS££fft 

<Uj. ^'•■■/7*S4 5<7)2®gco*m$:'tToM-&<,2te. 
cf-?k = Kmax-l = 100-1 =99 t*lf- 
4 . (48) itC0tiac0S!)fe{iT'^> SXYZfll k = 
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y 

Kmax= 1 0 0%t k = S 0 % iOffi-C'jfflfe $ ^JIIH^M 
f-7M Lt f StA § iiT US#XYZ -r - * COUSIN 

[0 1 583 — ^r. ^T77'S4 9c7)Wi(Ci5l,>-C, K 
m i n>kt¥l£S;h.fc*£fc:t± x ggffi ( X 0 , Y 
0, Z 0 ) CStSfef- ?cmy kS-H&tfiTjSSS 5 

my k s o 1 ^©ffJii^^:^ (Xf'y7S50) „ 
[0 1 593 tLh^a^m^-y^HH^^-7'^4 
2(effi*&$*i*£T<Z>MS»r-:?XYZ 1 8£SSHI 

(xo, yo, zo) tL-cff^ifctio, a«aj* 

SB3 5«MS«^ef-??feSf%f-^ c my 
k46^ff4;t^f| **HMfiT-* XYZ 1 SlzM 
LT. ^t^S-fe-r-^kSr-^-x.^^cOfey-'-^c 
my k s o 1 Clfc;&*T££ (^f^/S 5 

1 ) . 

[0 1 6 03 : 5r£>. Xr->y7*S4 4£fc{t&&7-'— ?k 

n (k-Kmin) (CifigLTt J: < . -tWS^CJi. 
*7 v -y7°S48<7>5{UI£k = k + Aki; L. xfy/S 
4 9^fiJl£Kma x<kh^fl(2'4;U, fe-f- 
^kSrffS«ffifc-rs;i:ts«t#i^ s ] M ^ 
If. X T 7 7S4 8«MI1 ffSofitRjgLfckfc: 
-Pii^T. k = k-Aktk = k + Ak*r3cStfi : ^(f J; 
<. X-r.yrS4 90^a{i. ^-r-yrS4 8tfMaat 

[01613 XT77S49. S5 OIZ&^X 

cr>$tB%coW%Xltt^cDX'WL< t±SM8L$rV^ MIE 
#fl^8-154 584^ieife$ixT^I>J;dt. 
^«9>S^V-y h-? -/h°y? (Gamat Mapping ) J8M(CJ: 
Sfef-^CMYK^i»? -yey^MJltJ; 
BSfii (X0, Y0, ZO) t*ft4fif-^cm 

[0 1 6 23 CO J; o lz LT, aUfiffifl^- 1 8 &mfct 
^t«I(X0, YO, ZO) (cWLT^ft^n 

;P4 2 1 l ti@^ lt ti < c: t t , HMnm&mim 1 

8srBfittJ7JgP3 5^feH5gKHl*IOc my kffi-^-4 6 
[0 16 3]<J:t. cmyk^fta3 2S:»*-fSiP(6 
j 0 1 6 4 3 - U0ifflS*fH|3K7 i -^4 4li. Sit 
ft^-1 2**vh';^X2 0tJ:»)aifefi<g# (XYZ) 



Axi AX2 AX3 AX4^ 
AY1 AY2 AY3 AY4 
^Ail AZ2 AZ3 AZ4 
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i s fc3EH4$*u i com^mm^x y z fr&mmmzcitk 

ms 0 (Cj; OfeSRiRKfi-* ( c my ) 2 8C56eB&3ix, 
i«3S«tSi^5eaS«!SIS^ ( c m y ) 2 S £ffl%m^T 
hh c in y 8tc3E«-f Sfeft^T— ^"C* 

[0 16 5] tfz. W$$kWE&7— 7"VU4 4<±, X^f 
•v -He J: '9 BX '9 ik±ixti R G B fi^- 1 4 tf-f — 7 2 4 
(Ci OlJeffifl^ ( XYZ ) 2 2£33ft£*U Cltf>3Sft 
f^fflfeflff-^ ( XYZ ) 2 2 36«fe3BiRSSSMSl53 6C 
<fc OfeSiRBHa-f ( c m y ) 3 4 £3SftS*U C^^Ji 
f&cOfesgitSfl-*!- (cray) 3 4 * 3H%ft#T*S c m 
ykfl^^-r^^46^T— 77l-T£>-g>. -I<Z>*^. 
fe**8328*»3 6M\ lffl^fe3R«lE3aft»3 0«W 
jao^i"C*Lfcia7 4», ^f'/rS2 1b, S2 2dC0 
t ISIftWjffBt'f^fifc-f 4 Z\ 1 #«t'£ -S»<?)T\ <-^># 

[0166] ffflS^ttWHr- ^4 4 ^BJcMfI£ , 
[21 1 C^70-f-*-h£#^LT!ftHJH-4. 

[0167] . U^-^WIfiU^fefRf&gc my 
* J fS^^iE?lJ^iX>t 13X13X13 fl<7)# 7— VN°-y 

1 ) . f-v— M±, c (y7y) m (v-tfy 

y (») #\ ^nzixM'mm^&ttmJg&'C-l 

[0168]»:, Z\<7)i]y — f-A>— hi^^-i-cnf 

Vh^^y-i-^-h^x^^i-XM^WK). -riffiV 

JBffl . ucr ( Tfe^S ) *atJ J; k fig^B)ciin.fl 
-«9»/Hft££ . cmyk m%tfi£X 0%tZcZ>J:olZ 

[0 16 9] fit. ##5-^*yf-tf>fiSe*Kfc X^f 
■v 1-<7) t 7 * >V h %m 4ktt-X -torn L t # c m y k?P3 
%fl£*f jES'£T3Sfcr-7"4' < >l- -v<7T -y 7f- 7" 
/U) £ffr£L (Xf'/7S6 3) . .I<7)^M-r-7VU$r 

mm^imm^-y^4 4tLxik^h. mm 
o . m^&fr^m^mtx'cDimcvfrmmi&m^ 

( c m y ) 2 8 £ JfctifcS&atJKfi^- ( c m y ) 3 4 SrBf 
l«cmyki%f|^4 8 £33ft-f 4 £ 2: #T"£ 4 . 
[0170] m±8¥i* Lfc «fc o fc* ±3*<^9SEiiO»JBt 

y> «RGBfif i 2zm&^m%>i 6zm®.-?&-?h 

0 9X 2 OK J: 0#.tefifi^ ( X YZ ) 1 8£3SftU 
-^Mfeffifl-^- (XYZ) 1 8fc:*tbTi£fffifc:JSt"CSfl 
feW-te •/ hT-y TSP 2 6 lefc », v£ -fc -y I- T-y 79BM £4* 
v\ Mfefcfi^l 8&££8l@8ftg|S3 OtcJ; *) 



y-)iMm±co&mmmim ( c m y > 2 s tsm lt v * 
4. 

[0 171] i^, A**1-A?)&X*'J r<--y->ummfr 

hfttititz r. g b f»# 1 4 «\ m&mgi® 1 e s mtii-f 

h T-y'>V 2 4 C«t '9 iilfefflft^- (XYZ) 22 

L. ^«EfI(I¥ (XYZ) 2 2(C^t-C^-S(CtDt 

TaifeW-fe y 1-77732 6 tfcV^T-t: -y h T v 7%m 

jPJ-EfIfi-^-2 2^etIS«3 6tCi 
^ftJSft# ( c m y ) 3 4{=^LTV^. 
[0 172] CC0*t£. cmykS3j«83 2S:1lllS-r6 
X-f -yf-4 5^-^ATJ^- hfcfe3B«iaOSa«95 3 6 
^ffltT^§ix4e^ii!ISfi# (cmy ) 34ii. U 
9-;WS«±^fe*«K«-9-C* 0 , -y^4 5SO 

mwx-ft -+■- h tce*^^mgp 3 0 £ ii t T«*&§ 
ii^fe^aUKfi^- ( c m y ) 2 8 i>_LSG Lfc J: 5 £ >J 

[0173] IHS*ffl8f-^4 41C{±. r<0"JA 

lEm&ft* fe«ZE*fr, Tfe^S^fr. KK£4ij&£!i3 

iSEff-t2 8, 3 4*#^4M»L-C«%m#-C*>5cm 
y kS#tcgg«r4. 

[0 174] t^^'-^-C, i<^IJft^JIRi;J:*Uf. f 5 ' 

^^^^7iOai7J (RGBfI-§-l 2) £tzl£X*-c-f 
cr>Xf)Ufyt>cO$tf} ( RGBfi-f - 1 4 ) tzjSfrZ. Bit 

%fi-^T-* scmyk ^i-f-t=flB»t=saft-r S - fc tPCS 
1 0 1 7 5 ] ^rtj. i«^HJ(i±j£<7)||i5fe£7)?B,®(;|3K^ 

[0 176] 

[ ¥&ty<r>M ] JsLhitt^B Lfj J; o C i ^l6Bjt; j; ti 
t±\ t-'^'^A^^ 7C0til^lRGB«^-2rS!lEffift^-C^ 

TfeBs*«iatj «t k Kdfusjsg Sr-^tf tup waflwra 

[0177] Z<W3h. A^ix&RGBfl^'rv 1 :? 

■cBf aoM« & atjTj-f 4 i t # 4 i: i ^ mktmss. 
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[Hi ] ^^w^-mwommifmm^ixtmmm^- 

&-1-v—hX'fo&„ 

[PI 6 ] fy?;^ ^OiPJIfeff^-Sr 'J>N*-^HaWLh 
* i i £ 7 o - f- a- - h X' h h . 

[y.si^jt-s^-^^y y&nmmiz&zixh mm 



[Hi i ] mm&tt-nmr-7%cofmmmcom.mzm 
§ ^ l £ y d - h xh h . 

1 0-MiSfi^a^K 12,1 4-R 

1 6-- }BlJ-E^gp 18.2 2— ffll 
feffift^" (XYZ) 

2 5- -Ttii^jgSP 2 6 • • -SiJfeW-fe 
•y hT-yrgg 

2 8. 3 4---fe«HSfI# (cmy ) 30.36— ft 

mmxsmm 
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